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(54) SPUTTERING TARGET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sputtering 
target which enables the stable deposition of a film 
having reduced particles and a uniform film thickness. 
SOLUTION: The sputtering target consists of 70 to 97 
vvt.% silicon, and the balance substantially high melting 
point metallic silicide. Its metallic structure at least has 
a silicon phase and a high melting point metallic silicide 
phase consisting of the above silicon and the above high 
melting point metal. In the sputtered surface, the half- 
value width of the peak in the Si (1 1 1) plane obtained by 
an X-ray diffraction method (XRD) is <0.5 deg, and also, 
the half-value width of the peak in the high melting point 
metallic silicide (101) plane is <0.5 deg. 
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ia*s 1 ] •> 'J 3 ^T)"' 7 0 - 9 7 aft%T-* 1) . ?* 
^)sami±, i!/-^ < t >{> •> 'J 3 t , mzv u =1 > t 

L. t-'0%>^y 9m\t. XSIIS^ffa (XRD) IZJ:»)5^: 
ft'btLT'wS i (1 1 1) Wcoe-i'<7)4ifit*S7>*0. 5d 
e gWT-e, d-ojaWI ■> 'J-t-f K (10 1) lS<0 
e_i7<o4ii[$i*«0, 5 d e giilTt:-*i)Ci:^r#gtt 

li3*J|2l ^'JT-r--^ (M 

o) , 9>^7.y-> (W) , f^J':^ (Ti) , ^-D^ 

(Cr) , J'Vi';^ (Ta) , (Nb) 7>»f>'k^ 

if J: OSIfix/cil'-^ < 1 1 1 tta±<?)^«t?** t S: 

li2iattOX>'<';' ^' 'J >^9-¥'J ho 
ho 

[»*«5l ^CjIC*-??!!, TV^^>i3iO•' 
to. lppm~0. 5 w t %^*$-ti:*Ci:«:#git 
-y-y ho 

IW^ael ^'bU^^ft'^-^'^ (S i C) «r0. 5- 
3 w t %?SM-r& ^ t «r4*® i:1--5>tt*?B 1 L 4 v» 

lift*«7l ->•; ^V**? 0- 9 7SlS%T-*)I9. 55 

S2 0 ;« mJilTOBitt^^JK^^^rii^-t^IS^^ 
flfrlEjft-^^^^^i^fflSJ^^EiWL, 1 0-2-1 0-3p a 
cOH^'t', 0. 1 --3MP a<7)-7'V;^JE:'3T-Cl 0 0 0 
"C- 1 3 0 ortcljnftLtrfitKv'; 

1 0-2-1 0-3 Pa OK^tJ", fcL<«i5. 32X10 
«-6. 6 5X1 CPa^fS'ft^'^^S^^^ 2 4. 5 
-39. 2MP a<oyu;^m:»T-Cl 3 5 ox;- 1 4 5 

«riEflfcife«<o?fr*piet-ii''''c**ii)i-c 1 2 0 0 1:- 1 
3 0 o'cojasu«itL-c«@ic:-tii^*L^cf^fe> i**p-r 

-y-y hostjti^ao 
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o) . 9-y^7.T-'y (W) , ■5^5'>' (Ti) . 9UU 
(Cr) ^ (Ta) » -^T* (Nb) i)^h^i^ 

PJ: imJfn/jil'-^: < 1 1 1 ttJ'Jl±O^JS-C-ib'&-l t «r 
Ifgtt L/ca*3l7fa*iO:X/'f7 ^' ') ytf^-Y-J h<7) 

l«*«9l i^^^c< t<)-WI-fll*JHi~6v^-rn*> 

iw^jgioi ^^i< t ^,-siii-ai*«i -ev^rtu 

[0 0 0 1] 

lll?go«i-;&J5^fi53-S^l :*:|§W<±v'J3> (S i) 

ifiSc^tL, fiiSk^.^Jit-^^tyi^'./'fu' ^"J^^^i'- 
10 0 0 2] 

^SfittTjfc'/v 7 -f 0<|f^$R^:|fi]±^■^^>:&*t? 
* C t tc J: [fil± L <> <0 -e o 

10 0 0 3] miefi:ffiv7 Y-77.^<r>-^t Lx. 

7 h->2ia=fflv7 h-7^^'7j^iS#«||ISn-Cv>-5,o - 
i:*Ofi[ffl?rv7h (&<£) 7 htSlfei:^ 

[0 0 0 41 tj6*, Mieeffi v 7 h v;?. tojt^sififfi 

^o m§£*t*^Mi, 7" T' K (MoS i 
x) ^ ^^m^^iifkit'&iXfzUo^S.lfS i (MoS i 
O) , tfcltmV.iit.Xf&it^iXtzMo^S.xyS I (M 
o S i ON) •Cib^.o 

[0 0 0 5] #S¥1 0-7 3 9 1 3-f-5;r«l-l4, »9J 
(r)^m\~^inm<r>m^i:Mftti>^tkZi. »)fi:«v7 h 

[0 0 0 6] t*'L'5:**f>, tt3ScO*t*l-T-*>^M o S i 
OM, <> L < (±Mo S i 0N*,<r>IBII4, »ibaft<0«^ 

50 \^i}^^<t£^-twi>t. m.^\--^m^ixi>mm<r>WL 
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[0 0 0 71 Kr Fi^vvU— »f-7fe?r1£fflL 

[0 0 0 91 

[00 1 Ol i&^^-x^ 

[0 0 1 1 1 :$:|l?qii> BI4»0/'?--r >f ^ ;i^75r^:^^* < > 
[0 0 12] 

•y^'*; h-e*oT. '>^^^< t 

Xi^mffift (XRD) UJ:>)*i6f>tty::S i (111) 
BOt:-^^O#^tt»S;6«0. 5 d e gJ^Tt*. ;i^^oiSBt.^, 
^JKvV^-Y hMl 0 1) Hoe-^^(7>#^fil<iS*^0. 5 

[00 131 Z(7>t^^j:^%m<r>:^^<yi^')>y^-y 
[0 0 14] 2^f&W(::#'5>^>''«-^ 9 >^^-y y KJO 5( 
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V U >7&^7 0 - 9 7 ^4%^:'*) 0 . 5^65 

ffll!i:5Efllt. 1 0-2-^ 1 0-3 P aO*^4^. 0. 1- 

3 MP a<r>-fu>^s.t)Txi 0 0 ot:-- 1 3 0 ordSo 

^JSvU-^f^ K«rff^^-r-5)XfIi:. lO-^-^lO-^Pa 
OK^*. tL<(i5. 3 2X10*- 6. 65X10* 
P a:T^»14:^'^^H^4^, 24. 5-39. 2MPaO 
•7'l-XJE:f}T-e 1 3 5 or- 1 4 5 OVKXm^LX^Si 

-CI 2 0 or- 1 3 0 oroiaKtiisitL-cyssiJ:-:^!^ 

I0 0~l5l c:oJ:-9 ^i*f§?«^*l£Tc~*tttii\ /<--r 
1- ^ colli ^ L * ff ^ 

10 0 161 ^^^{Z%^&.mi^y Y-7X^Vyy 

^ c t «: t -r ^ t -e * ^ o 

[0 0 171 ^OJ: ^ Ji^H^Ofiiiv^ Y-?7s^ry 
[0 0 18] 

[0 0 19] -^^W^<r>7.^^y 9^) >V9-yy Ylt. V 
U3>;6^7 0- 9 7Si%tr*>«9. ^WUKfi^tiiSSl 

*a (XRD) UJ: J)*i6^tt7tS i (111) m<0\£- 
^ <r>^^(&^^ 0 . 5 d e g tLTT% ;ii^oS5iK,#.^K v U 
•9->f hM 1 0 1 ) ffi<7>e-:^^O#(li|a**0. SdegW. 

[0 0 2 0] «rf£^-y b^^Ov'j n>^*»«r7 OS 

*fi)^o t»!BvV=iV^*»;&*9 7m»%«rjex. 
.5> t 5^ - y -y b <0««tt7!r^fi:T L. SfeBi4ti4;&^*ft-r ^ 

Ji(i, 7 5- 9 0£S%. S^bU^iLv^vUny-g-* 
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8 0^8 5Sl:%T*)^c 
10 0 2 1 ] :$:|6§§l-fclt^^'-yv hco^^aaii, 

[0 0 2 21 ffieS5Sii*^« t L -c ii, iJfi X if* 'J rr w 

y (Mo) , 9>^7.T-> (W) , ■f-i'> (Ti) , ^' 
UU (Cr) , (Ta) , --^V' (Nb) 75"b 

10 0 2 31 m^^-yy h<0X/>'7 J-MOX^B^JtS: 

1 2 0— # 3 2 0— # 5 0 0-*# 8 0 0— # 1 

0 0 OOmmX'^Z^m^^mLfztk. O. 3fim<Dr 

Jl'5:^ifS?-^^0«fSjET'3^PJ''<7»fJgL, ^hlz 

0. 3 A'ltK^^'r-^*^ KSr^tf-^-;^ h-C-6^KWe 20 

[0 0 2 41 ZZX\ :^%m<o^^Bm<r>^mii&ii-i^J^Ti,z 

[0 0 2 51 -tito-t,, m U^-ti^Ul?!lx.!fRffltt 
§1 5 mm, 461 5 mnK^JSti^M" (•^-^^-'l') «r»IR-r 

<ow-i^mt-rz,o x^&mimwi. m^^±n<ox^mm 

mm. (XRD) 7>*fflv>i9tL, '?-<OX«Slillfr#!*t=l±Tiai- 
[0 0 2 61 <^fl^> 

X«:Cu, ka-1, 50kV, 10 0mA, «iS=r 

l&tJ:^'J y b : l d e g. 
y h : 1 d e g, 

y b : 0. 1 5mm. ^ 

jfe**- K : il^, 

7.i^^>%\£- K : 1° 
;^ ilf- > ;^ -r y : 0, 0 1°, 
: 2 

iMSe^ft : 3 8° -42° o 

[0 0 2 71 M-i^mmt. «rlB*<*t-J:o-C«!l5tL7t 
(10 1) B<0fc:'-^'l-OV>T, '-k'^^Dki'^n-otz^^ 

[0 0 2 81 ¥itfl::&Si±. tDm¥*=;o 

[0 0 2 91 ^' > VU^^mt^ S5»tc«-t 50 
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[0 0 3 0] k n 2l^±:^iiU. ?*Sit (k a 2/k a 
1=0. 5) c 

[0 0 3 1 ] |iII£XRDi:J:^S i (111) MOk:- 
^(n^W^-h^O. 5 d e gSrSx. **oS5Jtt.a:v »;-»^^ 
K ( 1 0 1 ) ®coii'-:^co#-M"^S7!)^0. SdegSrSx. 

t;!^^Bi8t^^^o J: Li^S L ( 1 1 1 ) ®<7> 
*^ffii5ic/'i^itt.^.>'^^^ K (10 1) m<0\£-^<r> 

iiO. 1 d e gi':J.T'e*>;5)o 
[0 0 3 21 «tll£ffii»,'^,^SvU-^^ V(r>m.±m.mt. 
2 0/.mtilT> »f L<(il O^mJ^T. <tOltfS L< 

[0 0 3 3] mtz^-yy y^t. tB*+«jR*^9 o%a± 
mmm^. 9b%a±. ^^bicifi L<ii9 8%jj.± 

[0 0 3 4] b«i> ^'bd^^'^IS. 

T>^^>i3<tJ>*li*oe^;6»<bSiffLfj^-)i< i: <> Itt 

Jil±O7C^Sr0. lppm-0. 5iS%-&*^-^^- 

10 0 3 51 ffirie^-^-;' Mi. $^>t::j^1l:^-f^ (s 

i C) T--!-OS i (Ctt LO. 5-3. 0 w t %???.*Di"^ 
[0 0 3 61 ^^U. 

[0 0 3 71 (»1XS) ST. ft:fcta23 2 A^miy.T 
OiS^SOv U =r >J^*tC«:fcSS2 0 fit mWTOSSH 

\iiitz'PU< imx±.<r>it%^^i^ixf/ifz^t^ 

i^eS*^l 0/im«rt*<Oj^fk^-<5R^*«ri$tjnL. iE^ 
[0 0 3 81 «rE«:*:SS3 2 ^ mSrax.^ffitt^r'^tr 
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[0 0 3 91 «fieift:^*iS5»* 2 OyumSrex-^iSBt*^ 

(;55r*tt4>u> ieija^^^v-'J-tf-f y<r>^mA'±^< 

JS».^.^« V<r>miz^^ii 1 5 // mi:J,T, JO 

OTJJj^a^n 0^m«riffix*t> ->'''-^'1" K■&fi£R^I:• 
[0 0 4 0 ] mi£-£>Sl-lS r'i^M ^iii,^^'^^.<nl^ 

t^i^^A^^o inib«J*<0<^i Lv^TlS)S'lif±. 8 

lo 0 4 il Btrie?l'§-i4> 2 4B#raJ^±1f ^ 

[0 0 4 21 (» 2 xs) s«riBa^^^*«:«:»^iai-5t* 

L> 1 0-2-- 1 0-3 P a0^^tf»> 0. l-3MPaO 30 
-yvy^WlTX^l 0 0 Ot:- 13 0 O'CUSOgLi'^o w 

v^T. 1 0-2-^ 1 0-3? aOlt^^", feL<«i5. 32 
XI 0^-- 6. 6 5 X 1 0^ P aO>P^iS14:^'^^H^* 
T% 2 4. 5-3 9. 2MP aOyu;^E:tlT-Cl 3 5 

ot:- 1 4 5 orz^z^^irhztiiZ^x. »3 fFf£iSMi.^.^« 

[0 0 4 31 irt£:ib^. i«iH.ir^RvV-9-^ KO>&««: 

1 0 0 or:- 1 3 0 oTCoiasTtcxfiE-esif L> ^ 40 

[0 0 4 41 (» 3 XS) flJffi**Si*:^«|^|^0?^iPX 

giiiov>r*tioi±-e 1 2 0 0 1:- 1 3 0 0 roiaacur 
(0 0 4 51 fliria^*sx®moi»,^.itTott,^,*-<b-» 
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r-i 2 0 ot:-- 1 3 0 ot:<7)?asuT-B.iS}#L> 

( 7 0 9 7 T% fS*<:0?ei»A^« '> ^t- 

Vk^^. ;^/^•7 5'M^i. X^.Ii?/fft (XRD) UJ: 

5 d e gJilTT^ 36^o]eilt,^,&S'>U-^^-^ K (10 1) 
®cOt:-^^<7)#^$S7:?^0. 5 d e gJaT'e*>'5>;^>'^"'y 

o Ifei f6it -r -2) - 1 oltfe I- 4* -5) o 
[0 0 4 7] fIiaffi^^<7)i£ftSr 1 2 0 0 t:*sitii-:£> 

flji£?ft«LaNFOiajs^n s o ox:^mk.ht^ ceo 

v^iSKti. 1 2 3 0- 1 2 6 0t:-e*^o 
[0 0 4 81 OT£l*#^W{i. 3--6B*Wt?*^C: 

S L<ii4--5^MT-*>-i»o 

[0 0 4 9] y ^')yy9-Yy h ti> 

[0 0 5 0] :$:|feH^lci3V>T(i. fliTlEX/N'y 'J y^9 

[0 0 5 11 SSitStt7tl2:ffi'>"7 h 
[0 0 5 21 

[0 0 5 31 (^*fe1?ai) *:fcSa3 2AimUT(::ffiv» 
SI 0 m) <?:>M o 5 w t L. S5*£JS A r 

O^BffiMSr:f-y hT^l/^^St^KHt. HSK 5 X 1 
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0-njlT<OH^4>U±5i>f. Et) 1 . SMPaT-l 1 5 
01CX m^UfeitLZ-f*. 1 3 8 0 "C i T-^iS L , Eti 
29. 4MPa. 3^KO^ftT':%iS!«rffc;t:o -?-<?5 

f^. ftiPXSiiisv^T 1 2 0 O'er- 1 ^mmMi^f^ 

[0 0 5 4] 'i^hfifctk^Wi~mM<ommiax. m%m 

XiML. itmi 2 7 mm, H ^ 6 mmO - y y h 

[0 0 5 51 («*fePtl2) S:^eS3 2 /.m JUT I- IS ^0 

S 1 0 m) <0T a trf*^ 1 0 w t 'Jmtt#4-<!^>t 
*:)<7) S i C)^** 1 w t L, K^tSA r if^X'fg 

0|t^4'lCi5V>-C, E*l. 5MP a-Cl 2 5 0"CX 1 
#H1*it Lyiffe, 1 4 0 CCST-^iSL, E:»3 3 4 . 3 
MP a, 3f^lllW^fefrt:-^i@^rffof>:» ^<7)'ik. Jt±PX 
iglCioV^-Cl 3 0 CCT-l . 5B#P^Sn^iS5f LT^aS 20 

[0 0 5 6] '»hfifzjstf^mzm^<ommux. wbusq 

XtJSL, i:|Wl«^a:a:2l 2 7mm, /f $6m 

[0 0 5 7] (*MPIJ 3 ) fi:feifiS 32// mmT«c»v> 
gl 0 «m) <0W^*^1 Owt L, l^mStAr 

5!f x-c•S^feL^'-**-''^5;^■C-4 8^ffliE-^L/co oc5%> 
0-H:l.T<7)K^'4>«::i3V»T, E:^J 1 . 5MPaT-120 

ot;x iB#iaji*»L7tm, 1 3 9 ox:i-c#jaL, E* 

29. 4MPa, 5^WI<0^<*-e«^^«rffofco 

f^, jt±pxmi-is^^-ci 3 0 or-emKiosft^itL-c 

[0 0 5 81 |»<bn7t«i^«JU^5tOlll«ftiDX, WBUSO 
XSrifeL, ItJfe^l tlBlfll'taSl 2 7 mm, 1?$ 6 m 

10 0 5 91 (HifeM 4 ) 3 2// mJ-J.T(C®v> 

• «-«tL/cjei*feKS i3&*l-, 5/«m 
ill 0//m) COT i i^*Sr 1 Ow t %, ^*^tiS5 //m 
O.-Knv (B) ^3|5«:0. 3wt%E^L, S5*tSA r 

0-»]-:)lTO*^*i:iJV»T, S-til. 5MPat:-120 
OCX lP#Klfi^if t/:f*, 1 3 5 orSr-ftiSL, E* 
2 9. 4MPa, 4^lfflO^#T-««Sir^To7t:o -eo 5 



^fM2 002-1 73765 
10 

ft, f^^ipxeuioV^T 1 2 0 0"CT-2B#WtD*!i1i5*LT 

f^«-r*wti:J: i5«i1&^:*^flJ«r 

[0 0 6 0] nhixfzm^mzm^<r>mmT.. mmim 

X^^ifeL, i:|B]^4-eSl 2 7 mm, 6m 

[0 0 6 1 ] {.m&nb) m.-kWiz 2 ,xm\:xT\~m^^ 

^It LfwSSltK S i !t&*lC, 1 4 /£ m 

gl 0// m) OC r *^*?: 1 6 w t %E'^L, i^^ESA 

r 5!rxT-«}liLyi:*'-^W^^l'T-4 8B#MiE^L7to -^-^f 

1 0-HJ.T<O|ltS4't::i3i/^-C, E:^J 1 . 5MPa-Cl 1 

0 OCX i^wi*«FL/wf^, 1 3 3 oci-c^iau E 

:d2 9. 4 MP a, 4^W<0^ftX-*StlSSr^fo;^Co -fO 
f^, JtiPXet-iJV^T 1 2 5 0'C-C2B#MinS*!<*«FL-C 

[0 0 6 2] nhiitzm.f^wr~fff'm.<r>m.mwii. wmm 

X**feL, HtfeH^l i:|Bl#*ESl 2 7mm, J¥$ 6m 

[0 0 6 31 {%m^ 6 ) 1k±W& 3 2 /u mJilTl-tSv^ 
^(tL^>:i^*6SS ft:teSl 5/zm 

SI 0//m) ONbi^*=Sr5w t%, 2pjj,j^^7 

'J > (P) ^3)^5:0. 0 5wt%iE-&L, iS*4RA r # 

0-H:JlT<7)*^>t^{Ci3V^r, E:'3 1 . 5MPa-C120 

OCX mwi*^L/cf*, 1 3 5 oci-c-^iat, E:t» 

2 9. 4 MP a, 3B$ffl0^ft-C«^»=Srffo/io -E-O 
^, Jt*pxeuj3v>-c 1 2 0 OlCtr 1 B#Kina*!l*# Lt 
fS@S^]^^*L, ^Jp-ra^tUJ: 

[0 0 6 41 ^#<btl.;t«fce^tc@f«<7>.«li^^spx, mmn 

XStML, **fetnil i:.|BI»^:ii:gl 2 7mm, 19$ 6 m 

m<r)9-Y-y Y Sr»j£L/wo 
[0 0 6 51 (^]5fet^7) «::fetia3 2//mJ-J.TI-tiv» 

^ttLf.:?S5*feiSS il&^U, 1 5/<m (¥1*1*4 

glO/zm) <OWi^*«r 1 0 w t %, *mi4#-9-<^''-:* 
OS i Ci^** 1 w t %E'&L, SS*tftA r *";^-C»^ 

Lfw'+^-;l'5^l'T-4 8^M?I.'&tfCo oo'v^-C, ClOiE 

^r* y h-/l^J^II«t-K*L, H^«5X 1 0-n:i.T<0 
«2&'^Ui5V>-C, E*l. 5MP a-Cl 1 5 0"CX 1^ 
HfS^L^wf^, 1 3 5 OCS T-#SL, E:/33 4. 3M 
Pa, 4^MO^fef^-C-fltie*=iTo/io -E-Offe, ?^-±PXe 
i:iJV>-C 1 2 0 0'C-C-2B#ra*Pfe1!&^L-C^@Ic.:^J?:^ 

i [0 0 6 6] |#e>nfw«£^^l-^5cO«i^feSPX, Wfi'Jta 
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10 0 6 7] iitnm 1 ) S-^*£S3 2 ;u miaTt-lB^^ 

5i-ltL^cJS^SS m±imi 5, am iw-mi 

SI OA'm) OMoJ^*«rl Owt%E-&L, S^iERA 
r *':^-Cfi}«iL/::-i^-,'W 5 ^t-TM 8 B#Pfl ?S-^ L^-Jo oc? 
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